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PROCESS AND MACHINE FOR PRODUCT MIXING 



[0001] This application claims priority to the foreign 
application filed on April 25, 2000, in Europe and having a 
5 serial number of 00303426.1. 

Field of the Invention 

[0002] The present invention relates to a process and 
machine for product mixing. 
Background of the Invention 

10 [0003] Methods of product mixing or reconstitution are 

known in the art, wherein liquid concentrates are mixed with 
a diluent by means of an aspirator containing a venturi. In 
this method, the venturi draws liquid concentrate into 
contact with the diluent stream, thereby mixing concentrate 

15 and diluent together. In such a method, any number of 
concentrates may be envisaged. 

[0004] For example, US-A-5584327 discloses a solution 
storage and dispensing apparatus for forming solutions in a 
plurality of storage containers using a single dispenser to 
20 selectively direct a first liquid, such as water, to each of 

the storage containers for forming solutions therein. 
[0005] An aspirator located in each of the storage 
containers draws a second liquid, such as a concentrate, 
into the storage container in response to the flow of the 
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first liquid through the aspirator to provide a controlled 
concentration of solution in the container. 
[0006] The method employed in US-A-5584327 is limited to 
the reconstitution of liquid products. Such a method is 
5 further limited in that concentrates must have a inherently 

high solubility in the diluent used. 

[0007] Filling machines may dispense a wide variety of 
products from the same machine. Such machines may include 
production line filling machines and vending systems which 

10 are designed to fill containers at sites located in, for 
example, retail outlets, offices and other workplaces. 
[0008] By "vending system" in the present invention, is 
meant a filling machine that dispenses product in response 
to one or more selections that are input into the machine by 

15 the user. Such a system may be operated by coin, token, 
card or other suitable means. 

[0009] In a situation where multiple vends of a variety 
of concentrate combinations are required from the same 
machine, the potential for contamination is increased. 

20 [0010] Typically, the design of filling machines, such as 

vending machines, avoids the contamination issue by 
isolating the concentrates and filling them directly into 
the container prior to adding the diluent. This method is 
effective in avoiding contamination but does not allow the 

25 effective mixing and reconstitution of the concentrate. 
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[0011] The mixing of concentrates with diluents and/or 
the addition of customised combinations of concentrates adds 
complexity and the potential for contamination in filling 
machines . 

[0012] The alternative method of dispensing concentrates 
into the container and adding the diluent does not provide a 
consistently well mixed product and limits the range of 
concentrate formulations possible by such a method to those 
formulations that have an inherently high solubility. 
[0013] The limitations imposed by the current state of 
the art are such that it is difficult to implement a filling 
machine, in particular a vending machine, that can give the 
user the guarantee of a well-reconstituted product* 
[0014] In addition, the mixing and reconstitution of the 
product components is limited by the ability of the method 
to handle disparate product types, and the formulation is 
usually limited to one physical type at the exclusion of 
others, for example, liquid, powder or paste. 
[0015] Furthermore, maintaining the quality of product 
reconstitution with any permutation of the amount or 
physical characteristics of constituents is difficult to 
achieve . 
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SUMMARY OF THE INVENTION 

[0016] According to the present invention there is 
provided a process for the mixing of one or more 
concentrates in a machine, wherein 
5 [0017] (i) one or more concentrates and/or one or more 

diluents are mixed together in a mixing chamber; and 
[0018] (ii) the product is dispensed from said machine 
into a storage container. 

[0019] In a further aspect, the present invention 
10 provides a machine for the mixing of one or more 

concentrates, wherein said machine comprises one or more 

diluent sources and one or more concentrate sources, said 

diluent and concentrate sources being in fluid communication 

with one or more mixing chambers. 
15 [0020] In a preferred embodiment of the present 

invention, the machine is a filling machine, more in 

particular, a vending system. 

[0021] The design of the machine of the present invention 
serves to allow concentrates with different physical 

20 characteristics, such as solids and liquids, to be mixed 

together. For example, solids such as pellets and powders 
may be added to the mixing chamber by a hopper feed. 
[0022] The design of the machine serves to eliminate 
contamination problems arising from previous product 

25 mixtures, by providing discrete concentrate and diluent 
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conduits, and by ensuring mixing of concentrates and/or 
diluents occurs only in the mixing chamber. 
[0023] The diluent and concentrate sources are in fluid 
communication with the mixing chamber by conduits, and are 
5 controlled by a series of control valves and augers of the 

kind commonly used in the art. 

[0024] In a preferred embodiment of the present 
invention, the machine comprises one or more diluent sources 
and one or more concentrate sources, the diluent and 

10 concentrate sources are in fluid communication with a 

plurality of mixing chambers, said mixing chambers each 
being linked in turn to a separate dispense point. Said 
dispense points may be controlled by any means known in the 
art, for example a control valve or auger. 

15 [0025] It is therefore possible to offer a process for 

the simultaneous multiple mixing and dispensing of a 
plurality of products employing a machine comprising one or 
more diluent sources and one or more concentrate sources, 
said diluent and concentrate sources being in fluid 

20 communication with a plurality of mixing chambers. 

[0026] By "concentrate" in the present invention is meant 
a bulk concentrate for reconstitution which contains all of 
the formulation components. "Concentrate" is also intended 
to embrace a generic concentrate which contains only the 

25 basic formulation components in concentrated form. Said 
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concentrate may be further customised by the addition of one 
or more additives to the mixing chambers so as to provide 
further features and properties to the subsequently 
reconstituted product. In this case, it will be appreciated 
5 that said additives can also be considered as being 
"concentrates' 7 in their own right. 

[0027] Thus, in this embodiment, additive sources may be 
in fluid communication with the mixing chamber* Said 
additive sources may be of disparate types, for example, 

10 liquids and solids. 

[0028] In the present invention, one or more concentrates 
and/or diluents may be dosed into the mixing chamber 
according to the users instructions and final requirements, 
and may be mixed by a variety of mechanisms. 

15 [0029] It will be appreciated that the order of mixing is 

not limited in the present invention. For example, one or 
more concentrates may be mixed together prior to the 
addition of one or more diluents, or vice versa! In a 
further example, it is possible to add all concentrates and 

20 diluents simultaneously and then subsequently mix said 
concentrates and diluents together. A number of 
permutations in addition and mixing steps are therefore 
possible. 

[0030] Said one or more concentrate and/or diluents may 
25 be mixed in the mixing chamber antil an even and homogeneous 
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mix is achieved, or alternatively, a mix is achieved that 
will produce a consistency or effect that is appropriate to 
the intended specification. 

[0031] In the case where a reconstituted product is 
5 desired, one or more diluents may be added to the mixing 
chamber. 

[0032] Said one or more concentrate sources and one or 
more diluents may then be mixed together to reconstitute the 
product to achieve its desired concentration, physical 
10 properties or chemical properties. 

[0033] Said optionally reconstituted product may then be 
dispensed into a storage container. 

[0034] The nature of the storage container that may be 
employed in the present invention is not limited. It will 

15 be appreciated that said storage container may be an 

integral part of the machine. Alternatively, it is possible 
to dispense the reconstituted product into a standard 
external storage container of the kind known in the art. 
[0035] Standard storage containers are available in a 

20 wide variety of shapes and forms. They may be assembled 

from a wide variety of components, and may be manufactured 
from a wide variety of materials. 

[0036] Said containers may be manufactured from a 
plastics material. As such, said container may be 
25 manufactured by any conventional process for the forming of 
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plastics material, such as by an extrusion or an injection 
blow-moulding process. Suitable plastics materials include 
any appropriate to the requirements of the product 
including, by way of example, Polyethylene Terephthalate 

5 (PET), Polypropylene (PP) , Polyethylene (PE) , High Density 

Polyethylene (HDPE), Polyvinyl Chloride (PVC) and barrier 
laminates such as PET/NYLON/PET and PP/BAREX®/PP etc. 
(BAREX® is a trade mark of BP Amoco pic) . 
[0037] The storage container may be an open vessel. 

10 However, in a preferred embodiment of the present invention, 
the storage container will contain a bottom portion, side 
walls and an upper portion. 

[0038] Said storage container may comprise any number, 
combination and orientation of fill and/or dispense 
15 apertures that meet the needs of the product, its intended 
use or its method of use. 

[0039] It will be appreciated by one skilled in the art, 
that the fill aperture of said storage contained will 
preferably open and re-close by some function of the filling 

20 process, by the action of the filling machine, or a 

mechanism thereof. It will be further appreciated that in 
the case where the fill aperture also acts as the dispense 
aperture, that said fill aperture may be designed to be 
opened manually by the user, in addition to automatic 

25 opening when in connection with the filling head. 
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[0040] The storage container may include any dispensing, 
dosing or application feature or device providing the means 
to dispense the product in a wide variety of ways. 
[0041] The container may include provision for manual or 

5 powered dispensing, 

[0042] The container may include any further device or 
mechanism for filling known in the art, 
[0043] In a preferred embodiment of the present 
invention, the process will include an optional step (iii) 

10 after product dispense comprising a flush cycle with one or 
more diluents in order to clean the mixing chamber and/or 
dispense point prior to re-use, 

[0044] Concentrate and/or diluent sources will be housed 
in bulk reservoirs inside the machine, or fed into the 

15 machine from an external location through conduits, 

[0045] The mixing chamber and said bulk reservoirs may be 
standard containers known in the art, or alternatively, for 
space efficiency, they may be bespoke moulded containers. 
Bespoke moulded containers could, for example, be of such a 

20 shape that corresponds to the internal shape of a filling 

machine, so maximising storage space. 
[0046] The mixing chamber not only provides a more 
consistent mix than methods and apparatus known in the art, 
but said chamber also facilitates the handling and 
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reconstitution of disparate product types, such as liquids 
and solids* 

[0047] Concentrates and/or diluents may be added into the 
mixing chamber vertically, or may be added tangentially 

5 along the wall of the mixing chamber to aid mixing. 

[0048] The mixing mechanism in the present invention is 
not limited and will vary according to the nature of the 
product being mixed, and may involve, for example, using a 
rotor paddle, centrifuge or vibration methods. 

10 [0049] It will be appreciated that the speed of mixing is 

a key factor when dispensing products. This variable will 
therefore be selected to achieve a balance between the 
quality of mixing and the amount of time inherent in the 
mixing process before dispense may occur. 

15 [0050] The machine and process of the present invention 

may be conveniently used to reconstitute a wide variety of 
materials which may typically be concentrated and then 
reconstituted. For example, the machine and prdcess of the 
present invention may be applied to foodstuffs, beverages, 

20 household products such as cleaning products and detergents, 
and automotive products such as lubricants. 
BRIEF DESCRIPTION OF THE DRAWINGS 

[0051] The present invention will now be described by way 
of example with reference to the accompanying drawings. It 
25 is to be noted, however, that the accompanying drawings 
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illustrate only some embodiments of the invention and are 
therefore not to be considered limiting of its scope, 
because the invention may admit to other equally effective 
embodiments . 

5 [0052] Figure 1 is a functional block diagram of a system 

comprising a diluent source and a plurality of concentrate 
sources , each being in fluid communication with a common 
mixing chamber; and 

[0053] Figure 2 is a functional block diagram of a system 
10 comprising a diluent source and a plurality of concentrate 
sources, each being in fluid communication with a plurality 
of mixing chambers . 

DETAILED DESCRIPTION OF THE INVENTION 

[0054] Referring to Figure 1, a machine la comprises a 
15 diluent source 1, for example water , and a plurality of 

concentrate sources 2 to 5, Said diluent and concentrate 
sources are in fluid communication with a mixing chamber 6 
through a series of conduits 7 to 11, respectively 
controlled by control valves 12 to 16. Said control valves 
20 12 to 16 may be automatically or manually operated. Said 

mixing chamber 6 in fluid communication with a dispense 
point 17, which is controlled by a control valve 18, said 
dispense point 17 serving to dispense product to a storage 
container 19, which may be an integral component of the 
25 machine, or in an alternative embodiment, may be external to 
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the machine. It is emphasised that said storage container 
19 is shown in Figure 1 in a purely representative manner, 
and can be of any suitable form, 

[0055] For example, in the case that the desired product 
5 is a reconstituted mixture of concentrates 2 and 4, the 

machine operator may select the desired combination of 
sources 1, 2 and 4 either manually by manipulating the 
appropriate control valves 12, 13 and 15, respectively. 
Alternatively, the operator may input selections to a 
10 machine interface, said interface registering the selection 
and controlling the appropriate valves automatically. The 
dosing of said combination will depend upon the time the 
control valves remain open. Sources 1, 2 and 4 are then 
mixed in the mixing chamber for the desired length of time 
15 before the control valve 18 is opened manually or 

automatically, allowing dispense to the storage container 
19. 

[0056] Referring to Figure 2, a system comprises a 
diluent source 20, for example water, and a plurality of 

20 concentrate sources 21 to 23. Said diluent and concentrate 
sources 20 to 23 are in bulk reservoirs in fluid 
communication with mixing chambers 24 and 25 through a 
series of conduits 26 to 29 and 30 to 33, respectively. The 
diluent and concentrate sources can be fed into a machine la 

25 from an external location through the conduits. Said 
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conduits are controlled by control valves 34 to 41, 
respectively. Said control valves may be automatically or 
manually operated. Said mixing chambers 24 and 25 are in 
fluid communication with dispense points 42 and 43 which are 

5 controlled by control valves 44 and 45, respectively. Said 
dispense points 42 and 43 dispense product to storage 
containers (not shown) , which may be integral components of 
the machine, or in an alternative embodiment, may be 
external to the machine. 

10 [0057] For example, in the case that there are two 

desired products which are a reconstituted mixture of 
concentrates 21 and 22 and a concentrate mixture of 
concentrates 21 and 23 respectively, a machine operator or 
two independent machine operators may simultaneously select 

15 the desired combination of sources, that is to say, sources 
20, 21 and 22 in the case of the first desired product and 
sources 21 and 23 in the case of the second desired product. 
Said selections may be made either manually by manipulating 
the appropriate control valves or preferably in an automated 

20 fashion by inputting selections to a machine interface. 

Said machine interface then registers the selection and 
controls the valves automatically, thereby dosing and 
diverting independent product selections to independent 
mixing chambers. Thus, sources 20, 21 and 22 will be mixed 

25 in mixing chamber 24, whilst sources 21 and 23 will be mixed 
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in mixing chamber 25. Each of the desired products is mixed 
in the mixing chambers 24 and 25 for the required length of 
time before the control valves 44 and 45 are opened either 
manually or automatically. Said desired products are then 
5 dispensed through dispense points 42 and 43 to storage 

containers . 

[0058] It is emphasised that by appropriate design of the 
above-described machine systems, they can accommodate as 
many concentrate and diluent sources as required, and as 

10 many dispense points as required. These can be achieved by 
selection of the appropriate numbers of mixing chambers. 
[0059] While the foregoing is directed to various 
embodiments of the present invention, other and further 
embodiments may be devised without departing from the basic 

15 scope thereof. For example, the various methods and 

embodiments of the invention can be included in combination 
with each other to produce variations of the disclosed 
methods and embodiments. Also, the directions such as 
"top," "bottom," "left," "right," "upper," "lower," and 

20 other directions and orientations are described herein for 
clarity in reference to the figures and are not to be 
limiting of the actual device or system or use of the device 
or system. The device or system may be used in a number of 
directions and orientations. Further, the order of steps 

25 can occur in a variety of sequences unless otherwise 
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specifically limited. The various steps described herein 
can be combined with other steps , interlineated with the 
stated steps, and/or split into multiple steps. 
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